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Guidelines. Directed at private developers, the guidelines apply to new 
buildings (office, apartment and multi-use clot excess of 1,660 ; 
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developers make informed energy efficiency choices, the document 
diisousses building form and orientation, architectural Sa 


windows and glazing, mechanical systems, and inleror design. — 
Notably, the n oeee compe i 


Call (416) 965-6471 


For further 
information contact: Aes 
Ministry of Energy 
Municipal Conservation Group 
56 Wellesley Street West 
10th Floor 
Toronto, Ontario 
© Queen's Printer for Ontario, April 1986 M7A 2B7 


GIT x es 
ES 
~ ZO26 


Energy Conservation - 


in New Buildings 


7 


1761 11890898 


minimize long:term operating costs. 


Owners and managers of many commercial and institutional buildings 
find today's high eneray costs a burden. It’s a well Known fact that 
energy bills can account for a substantial percentage of a building's 
operating costs, Once a building is constructed however, there are 
physical and financial limits to improving energy efficiency. It makes 
more sense to incorporate eneray efficiency into a building's design 
fight from the start. 


Eneray efficient features often add no more than five to ten per cent to 
the cost of a building. In addition, equipment costs are often lawer 
because smaller heating and air conditioning units are required, 


What features can maximize energy efficiency in a new building? What 
design standards or guidelines are currently in practice? How do 
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The recently constructed Phoenix Building in the Regional Municipality of Oltawa-Canleton incorporates several energy efficient fealures lo 


Owners and operators decide what features to install? What extra costs 
are involved? What savings can be realistically expected? 


This case study examines state-of the-art eneray efficiency guidelines 
and the experiences of three municipal-level governments which are 
attempting to improve the energy efficiency of new buildings under 
their jurisdictions. 


Energy Efficiency Guidelines for New 
Buildings 


Although all new commercial and institutional buildings constructed in 
Canada must comply with provincial building codes, these regulations, 
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How much does energy efficient design add to the initial cost ot the 
building? “It depends on the measures selected but sometimes,” he 
points out, “the additional cost is minimal because energy efficient 
construction means you can downsize your operating equipment.” 


Although the future of the IC! guidelines is stil uncertain, Lawton and 
other subcommitlee members are confident that energy efficient design 
is destined to be an integral part of all farge new buildings simply 
because it is so economical. 


Regional Municipality of Ottawa-Carleton 


A similar initiative was launched recently in the Regional Municipality of 
Ottawa-Carleton. Also concerned about reducing the high cost of 
operating municipally-owned buildings, Regional Council passed a 
policy in January 1985 stating: “Any new office structure 
commissioned of leased by the Regional Municipality of Ottawa- 
Carleton shall be designed so that the energy consumption will not 
exceed 12 KWh per square foot per year. All structures exceeding 
12 kWh per square foot per year must obtain approval from the Office 
of Energy Conservation before proceeding with the final design.” 


Peter Kozlowski, Energy Coordinator for the Region, in consultation 
with other Regional employees and Council, developed the policy to 
provide a greater degree of contro! over the design of new municipal 
twilldings. The energy consumption limit of 12 kWh per square foot per 
year, derived through an extensive literature review and discussions 
with office building developers, is regarded as a fairly stringent, 
although not impossible goal. 


Kozlowski explains that the standard is an energy efficiency target only. 
{t may not be practical in some situations, for example, you can't 
‘expect a filtration plant or pumping station to conform, but it will result 
in much more efficient buildings. By contrast, the energy consumption 
fale of mast new office buildings ranges from 20 to 30 kWh per square 
foot per year. 


Similar consumption standards are being prepared for other types of 
municipal buildings, including a home for the aged, a garage depot 
and a sewage treatment plant. These standards will be performance 
standards — like the 12 KWh per Square foot per year office building 
Standard — or prescriptive standards — like the NRC guidelines 
‘specifying levels of insulation, glazing, air tightness etc. Kozlowski 
prefers performance standards because, “Tolal energy performance 
and efficiency in the building is ensured.” 


The recently constructed 9,290 square meter (100,000 square fool) 
Phoenix Building was designed with the new consumption standard in 
mind. Housing the Region's Health Unit, Social Services Department 
and the Works Department, the office building features insulation to 
NAC standards, 250 perimeter heat pumps (for heating and cooling) 
and 21 internal heat pumps; reflective double glazed windows; zone 
thermostats with averride timers to allow local temperature control after 
business hours, say efficient fluorescent lighting; and a computer 
‘Monitoring and control system. : 


Affer the first ye ae of hapa the ed building exceeded the 
energy larget. However, nese the building was stil 
under construction and ela palit control system wasn't operating 
at lop efficiency. “We're bound to see a marked improvement during 
the 1985/86 heating season etl I don't think we'll have a problem 
reaching our goal,” he 
A second office 2 ned the Regional Headquarters — is scheduled 
for construction in 1988. Comprising a renovated historical building 
and a new office tower, the new Regional Headquarters will be 
designed to meet the eneray efficiency standard. 
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Unlike the recommendations made by Ottawa's ICI subcommittee, the 
Ottawa-Carlefon policy has generated virtually no controversy. “The 

12 kWh per square foot per year standard will reduce our energy costs 
for new office buildings by about two thirds" states Kozlowski. "Any 
initial extra cost is obviously a sound investment in the Reaion’s future, 
Eneray retrofits are expensive. It's much more economical to design 
for eneray efficiency up front.” Kozlowski is also convinced that private 
developers will inevitably follow the Region's lead. 


The new energy-efficient Regional Headquarters of the Regional 
Municipality of Ottawa-Carlefon will comprise the renovated Teachers 
College (shown above) and a new office tower. 


Builtin Energy Conservation at New 
Burlington Twin Pad Arena 


The new 1,580 square meter (17,000 square foot) Burlington Mainway 
Recreation Centre is one of the City of Burlington's first opportunities to 
put eneray efficient design into practice. Scheduled for completion in 
September 1986, the complex will house two (year round) ice pads; 12 
change rooms; two referees’ rooms, a staff room, a main office, one 
mechanical room and seven storage rooms, in addition to a meeting 
room, Total seating capacity for the two rinks is just over 1,000. 


“Because it's along standing City policy to Keep energy costs toa 
minimum”, explains Ar Mushlian, Superintendent of Recreational 
Operations, “the Council was behind this effort one hundred per cent. 
But we still had to justify every proposed measure in terms of savings 
potential and the quality of the Centre.” 


The new Recreation Centre will incorporate metal halide lighting (High 
Intensity Discharge) with a dimmer system that allows lighting intensity 
to match the activity on the ice, thus reducing electricity consumption. 
A deionized water purification system, which produces water that 
freezes at higher temperatures (0 degrees C), results in a harder, 
Smoother ice surface and reduces ice resurfacing requirements, will 
also be installed! Deionizing systems save energy by reducing 
compressor cooling load, and reducing the amount of water required 
for resurfacing, A heat recovery unit that uses waste compressor heat 
to melt the snow deposited by the ice resurfacing machine and to heat 
fesurfacing water, will also be installed. In addition, a brine pump 
control system which allows the ice temperature to rise a few dearees 
at night (to slightly below the freezing point) will minimize compressor 
cooling load and reduce electricity consumption. 


Additional energy saving features include high efficiency compressor 
motors which will cut electricity consumption and a 
computer-controlled eneray monitoring and temperature control system 
to balance energy demand with energy requirements. The computer 
will also ensure equipment operates at top efficiency. Eventually, all 
Burlington arenas will be tied into this micro-computer system. 


The City of Burlington is supplying most of the $4.5 million required for 
the project. A Lottario grant and funds raised by user groups are also 
contributing to the project. 


Mushiian concludes, “The energy efficient features will add only 2 per 
cent to the cost of the arena, and most of the investments have a 
payback of three years or less. In addition, the quality of the rinks will 
be first rate and we'll have a Centre we can be proud of.” 


Energy Saving Features of New 
Burlington Mainway Recreation Centre 


COST EST, ANNUAL PAYBACK 
SAVIN 


(years) 
H.L.D. dimming control $19,000 $6,000 3.2 
system: 
Compressor heat 17,000 7,000 24 
recovery 
High efficiency 2,108" 1,262 17 
motors (9 motors) 
Brine pump: * 970 3,880 0.25 
control 
Microprocessor 45,000 (est) less than 
monitoring and 5 years** 
Control system 
Deionized water lease arrangement*** 
system (2 systems) 


*The $2,108 is the additional cost for the high efficiency 
motors compared to standard motors. The full costis 
$12,832. The price for these high efficiency motors is about 
20 per cent higher than for standard motors. 


**At this time an accurate payback period for the 
microprocessor is difficult to determine. Based on the 
performance of similar systems in other recreational 
buildings, however, itis expected to be less than five years. 
Also, additional savings will result when the other Burlington 
arenas are tied into the system. Note that the $45,000 price 
includes installation costs as well as the cost of hardware 
and software. 


***Normally, one system costs about $15,000. 
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Life Cycle Costing and Computer Energy  tnfaion, interest rates and energy price changes ae taken into 


i account. 
Analysis Programs: Pe nace 
: ; f f. ' Several computer eneray analysis programs form LCC analyses 
Life cycle costing (LCC) analysis is a decision making tool used to and also predict the overall energy consumption Ky anew building 
compare the long-term costs and savings of building design and based on various design and equipment alternalives, are available. 
building equipment alternatives. LCC analysis takes all factors into 


Consideration: initial capital investment; operating costs (including The Regional Municipality Of Ottawa Carleton is consideriig using tha 
nave and repair costs); eneray costs and equipment pete dpa cl ripen Hor Woe icc 
placement. ; : 

Ten ace eT analyses, lets decision makers see in advanoe how much energy a 

new building will consume and compare the long term benefils of 
numerous design and equipment options. 


All operating costs (long term costs) are converted into "present value 
dollars’ to: compensate for the changing value of money over time. 


Annual Energy Cost Comparison of Three Office Buildings’ | 


ENERGY USE 
HIGH 35KWh sqft yr 


AVERAGE  22kWh saft yr 
LOW 12KWh sqft yr 
NPV 


Net Present Value 


wo 


& 
A NPV $1,747,776 


NPV $3,204,257 


NPV $5,097,681 * Each Building = 300,000 sqft 


Twenly-year energy costs are compared tor three office buildings with low, average and high energy consumption rales 


